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SPACE SHUTTLE — A JOURNEY INTO SPACE 



Th*& Fbghi Manual descnbes ihe controls uted wtwn runrw>Q the SPACE SHUTTLE 
program c*i the Commodore 64 computer The program comes wrtn an overlay 
wtuchM* wound the functon key* to provide a quick referencetothetfuses Allfte 
keys used to contrd the flight of the Space Shuffle are shown below 
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Space Stiuttla-A Journey Into Space ' 
is dedicated to trie men end women o( 
the National Aeronautics and Spec* 
Administration (NASA), without' 
kind assistance this cartridge i 
not have been possible. 




MISSION PROFILE 

YouafeHnron^rolottTieSpaceSrtijineOtscovefV-D'ii^e 101st 
5*xrtttefntss»ono'theSpac«TfanspoftoloiSv5Jcm VouMargel 
is an orbrttng satellite approximately 210 naubcaJ miles above 
twEMft 

Your misson To launch, rendezvous, end dock with the saiv 
as many times as you can. using ine mmimum at fuel, then return 
•atoryio Earth AwordolcautOn Each time you $uccessJu*y 
dock, the satellite s o*b<t becomes more erratic 

Thts is a icriai teat of your piloting capabMe* Vou w* be evaluated 
at the end of your flight 



EQUIPMENT 
CHECK 



Flight Mode Selector Key QTj press lo Cycle through Flight Mode 
opt tons (see "Flight Selection') 

Launch Countdown Key S3 After Flight Mode * selected, prow 
to initiate countdown dock 

Primary Engine OnOtt Key H3 Press lo start Primary Engra 
4 seconds Mlore launch pre«t ag«n Mien orbii Altitude is 
reached 

Cargo Door Key QU Press to opervclose caigo boy door *hen 
orbtl a'titudc is reached 

Landing Gear Key GZJ Press to tower land ng gear just prior to 
touchdown 

Joystick Controller A realistic orecttonai hand controller 
Forward and bach moves Shuttle lorward or bach ( X ans) 
Urft and nght controls lelKr*ght movement (Y aws) W*h red button 
depressed, lorward or back stick movement moves shuttle up or 
down (Z am) Sec "Maneuvenng m Space~ tor further explanation 
Also, (he red button has other uses m Launch, Orbit, and Ret*nTt y 

phases as described en tnoso sec Ions 

Status Check (Space Bar) Press to cycle through readouts oi th* 
important information Position, axes Mission Elapsed Time and 
Remaining fuel (Flight #3) 

Pause Key I O I Press to suspend and resume an misson 
syslemi operation Uw this key io~free*e fc the program it you 
need Ume lo refer to this Flight Manual, or to plan upcoming 
maneuver* 



FLIGHT 
SELECTION 



FLIGHT 
EVALUATION 



There are Ituee different flight mode* Spend in* with (raining 
lltghts # 1 and 02 before taking on a» the cnaiienge of a real, 
unassrsted Shuttle nnsson (Flight 03) Right can only be seeded 
btlor e countdown begins 

Fl»gM#1 Au4o»miula1iwFfrgrtnx*Oo#nsac»ynl>riii[»on 
donicnsifatonhightandaijloo*rrola(or The Shuttle tlies an 
abb*cv«*ed m*ason Ybu do nd uu any o! the console control 
In this rtght mode, most aborts (see "Abort indicator") are ignored 
Whenever you touch the Joystick, you can take control from thai 
point unhi r rendezvous Then, you can only use the Joystick 
Controller to correct your V am. and land 

Flight #2 Simulator Astronauts spend thousands of hours 
practicing in ground-based simulators before Frying an actual 
Shunte mission In this mode, experience fne chaiengc and 
demands of a real rrms&on wrth a couple ol important 
exceptions: You don t use any tue» unfls. so you have all the time 
you need to complete a mission Also, onboard computers will 
assist you during flight by compensating lor lesvihan perfect 
pooling skills Most aborts are overridden but your ifcgN indcator 
display will alert you when you've erred 

FHgM #3 STS 101 A futt fledged Shuttle Flight AA aborts are 
operative and flight conditions are auite realistic Good luck 1 

Abort Indicator: If critical problems occur any time during a bght, 
youmayr«ervoa M LaurchSaub"Of~MtssKinAboVl"fi^nal tfthis 
happens yourlhght has ended Check and took up CW number io 
liryj out what went wrong 

Ranking; If you safely land the Shuttte at Edwards Air Force Base 

m Flight #3. your performance will be computer-evaluated. Your 

r,inkir^wiLlt»defefmirw«bylh^ 

and the number of fuel units remaining at the end ol your flight. 



RANKING DESCRIPTION 



command* Pesprjnible tor ovyalcrewtilirYa^d tight cjecuw 



Pilot 

Mission 
Specialist 

Paylow) 
Specialist 



Second m commana . assists *n *vt right tunciora 
Quatf i fl to cookW**** mm*y soOT't-c obfrCfrrt* 

Q jak toQk>apmM*wmfcp*flztt*rtoctt&r*te 
ShUUlthE JMlmptig 



5»e Earrw^VburViViy^Mo'impona^CSubinformatdn 



QUALIFICATIONS 



6 or 
QnMHi 

4,5 

U 

\ 



rfiorj 

3500 

\ 



LAUNCH: DAWN.. 



OBJECTIVE 

Launch your Space Shuttle and altempl to arrive as close to the 

satellites o* M a? possible 



LAUNCH CHECKLIST 

Launch Phase* As you hre w enormous main engines and 
Miotifromthepati yoijllbe9CMngttvouon3scpara10ohas^s The 
numbers V 2 3 on your computer screen reler to points along Ihe 
track where (i)SflBs(SoadRodiet Boosters) are tired {2)U»* 
Shuttle reaches maximum acceteiai-yv (3) engine shutdown 
approaches The X indicates MECO. (Mam Engine Cut-Off) 

Thmit Notice The two long horizontal bars on the control paruri 
T stands lot Ihrusl. *C" tor compute* The *C" arrow represents 
a signal Irom the onboard computer indicating the propef thruH 
needed during each phase ot MtoH You conlf o* Thrust with Ihe roil 
button on the joystick Keep both *T" and "C* arrows aligned 
Whenever ihe "T arrow flashes, you are wasting fuet and should 
immediately press the red button in rcrease or decienw irvunt 

HoM Down Bolts Though your engines are firing you wont leave 
Ihe launch pad untH MET *3 The ^HoldOownBtfts'wiP keep yo^ 
Shuttle on the ground until your engines develop enough thrust lo 1 
overcome thotorceol gra* 

Trajectory Plane tn addition to regulating thrust, you ateo need to 
follow the correct trajectory £ Joystick forward back) and adjust 
your "plane (Joystick k<K<righf ) 

Line Horn If you stray from Ihe indicated launch trajectory, y 
waste fuel Toatoriyouthatlhi]rfihapp^ng>3wa'rwigrwnwiH 
sound The alarm can he*p you avoid an abort situation 

Separation A yellow Bash at about 26 nautical miles will indicate 
Solid RocMel Booster separai-on (SftB SEP) Another flash short* 
alter MECO (Main Engine Cut-Otf) w* alert you lhal the Man 
EMoma) Tank has fallen away ntothe Indian Ocean (ET SEP) 






LAUNCH 1 Press[[Iho5e4ectFlightMode1.2.or3 

SEQUENCE 2 Wwt appto**iiaiety Sseconds toe aisystems to become 

operational 

3 When digital counidown clock appears press tfl lo start 
countdown ^^ 

4 When countdown starts press HlJ to activate Mam Engine 

5 AtMET-OM pressrMbbttontoigrirteMainEngtfie.lheriuse 
trwt button to keep"!' and "C arrows afcgnod wnM you reach 

EtfW 

6 Vftich Trajectory Tracking Screen and use the Joystick to 
maintain correct ascension track and lof t* right alignment (Horn 
sounds to warn you of trajectory variance) 

■ Move Joystick forward or backward to maintain correct 
trajectory course Try to stay on or (ustbetow the plotted fcne. 

■ Move Joystck left or nght to keep dot centorod in smalt 

* plane ntfcalof" bo*. 

7 At about 200 nautical miles, press EH to shut oHlhe mam 
engine The closer you come Iothe2t0 aHitude. Ihe nearer youii 
be to the target sate*te&ort>t WARNING H you shut oft the 
mam engine at lose than 195 miles, the Shuttle wrt lall to Earth" 

Launch & A*c»nt Summary Flying the Shuttle intoorbit a an 
exttemery challenging task FotlowtngaroHercaasitrpath you 
must continually malch engine thrust wdh the computer ind*catof> 
stay on the course shown on the trajectory display, and cor reel 
your plane as mdtca!ed m ihe small bo* Each area is critical. 
Incorrect trajectory burns up e*tra fuel and may abort your tlighl It 
planets far out o* alignment alMECO it **ti be muchnxxocfclfiCLh 
lo dock with the target sateJMe 

Warning: On your way into orbil youll see tamiliar constellations 
ahead, through the darkening sky Don't be distracted -keep your 
concentration on the demanding task ot staying on coirsc* 



MECO 



Plan* 




Launch Tr*j*ctOfy 



TRACKING SCREEN 



'\ o 




OBJECTIVE 

Establish a stable orW by opening Cargo Bay Docks for heat 
release and adjusting Shuttle position to achieve visual contact 
wrth Earth 

STABLE ORBIT CHECKLIST 

Cargo Bay Doom Your drst task is to open the Cargo Bay Doors 
This ts vital and must be done during the First o'Oil Radiators thai 
shed excess heat generated during launch are on the inner 
surfaces of these doors it the doors remain closed, heal builds up 
inside the Shuttle and the warring horn sounds. You then have lust 
30 seconds to open the doors; n you donl.the mission win be 
aborted 

Note Oown Maneuver When the Shuttle ftrst achates orb*, the 
nofiooMnecfatlrs pointed up oulol the Itneofsigftt of the satellite 
in order lo dock, you must see the satellite Adjust the pitch to 
bong the Shuttle's nose down Whenyoudothts, you II be aWe to 
see the b*ue Earth through the window 



SEQUENCE 
TO STABILIZE 
ORBIT 



1 Press [IE la open Cargo Bay Docks 

2 PresstHJtoactryaieOMSRotahonaJEngine 

3. MoveJoyshckforwardorbaci" fosetpichto -2B 



STABLE ORBIT 
SUMMARY 



Cargo Bay Door opcang and pilch adjustment muni be perlotmiflj 
on the first orbrt revolution before any further operations should be 
attempted 



DOCKING: 210 NAUTICAL 
MILES IN SPACE 




OBJECTIVE 

Adiusl Ihe speed and po$**on (X. Y h ana 2 axes)ol rhe Shutlte and 
successfully rendezvous with the satellite 

DOCKING CHECKLIST 

Maneuvering in Space T here are two different ways to maneuver 
the Shuttle m orbit For major maneuvers (30 nautical miles or 
more). thoOrM6^Maneuver*ngSy5!ern(OMS)canbousod This 
system (eiptamed in a later section) takes some study and 
experience to use effectively So. when lust starting out. use the* 
Reaclcn Control System (RCS) it** dusters ot rocket engines *n 
l he Shuttle s now and tarf can move me Shuttle about us three 
ma(Ofa>esX.Y 1 Z Walchih«1»r^olRCSmri-itersin(heinsei 
d*sp<ay on the screen. 

■ Touselr«OMS.presslH]lOflCtivaieROT(RolalcrtalEn9«ie) 
Lean Joystick ief I or right to at lee! Yaw. forward or bach toartact 
Prtch Press red button jo fire engine. 

■ lb use Ihe RCS. press (D lo activate TRN (Transitonai Engine) 
Lean Joystick lelt or right to affect Y axis, forward or back to 
affect speed (and X oxft) t lo» wa/d or bock white pressing red 
button to affect attitude (Z axe) 

Shuttle Speed and Poartton Speed ra jum as important as 
position Never a*ow your speed to drop below macn 170. ot your 
aiHude to taU botow 195 nautical m*Jes b or you'll bum up in me 
aimosphere* Your X axis fotaiionship to the satellite depends on 
your speed, which is affected by your engine To overtake The 
sateftle when 4 ts ahead ol you (when the X axis value s positive), 
your speed must be greater than 23 9 As you make your Imai 
approach to tnesaie*te. keep speed close to mach?3 9 



Drifting As you near the sate+Me. continually recheck an j 
Settings will shift, and the saleWe s moy ement *s erratic When 
RCS is active (TRN <% on) h press IS H. or H to display current 
status of those aies Or press the Space Bar al any bra to chock 
position, rernairwg fuet. and Mission Elapsed Time 



DOCKING: 210 NAUTICAL 
MIU5 IN SPACE 



ShUtO* 



EquAlOf 



Satttuta 



"9" Curve I !he Ground Track Screen, the S arte indicates 

I t^ShuOtevvtf ltwsQitWe50rTjunO**ac^anxndtheEaftt> 
The Shuttle's pos*t»cr> ts the &ol*d dot; the Hashing dot rs Ihe large! 
satellite Notice as you (rack the satellite, your X aus (distance 
between Shuttle and saleMe) wi* suddenly change signrhc^ 
the sateWe "wraps around* the tracking line This is because the 
o* Mat tracking i*%e wraps around the display as a real or M would 
wrap around the Earth 

~S- Curve 

1 




On* lull 
Earth rcjUjtton 



QtioMNo track sc«t* 



Docking Screen Use the *S curve screen unW yougolta*ftyckj« 
to me sate*te Then, two smaller radar screens vntf appear The Mi 
screen shows your 2 am (up-down), and a wkJo view of your y 
axis (left-rkghl). The fight screen, which you II use more, snows (ho 
X axis and ctKro (ctose in) Y axis. 

Satellite Sighting When you see the satellite, prepare to conduct 
jrarigemaneuvefsw^nlhcRCSn^Nengineon) The 
i appears |o change cokxs as it passes m and out of the 
sunM side of Earth 

Multiple Dockings Every time you dock (m Rl «) t you receive a 
"nendezvous" signal and some axtoitonaJ fuel urvts Each 
aoWional docking becomes more ditiicuit. so the amount ol fuel 
you get increases Alter each rendezvous, the satellite moves 
away from the Shuttle Wart until it 11 at least 60 units away before 
attempting to dock agan 



tc 



JtUUC 



ICE 



DOCKING 
SUMMARY 



Match the portion oT the SnuHto wtth awl 01 me ■■ i'etiite s by 
correcting Z Y and X aws preteratory m inai order 

1 Press HtoaarvateRCS 

2 Correct Z axis to Preat red UiMon and move (oysticklonmid 

A po sflrve number means me satellite is above you A zero 
reading moans your Mtudc rs The tame as the satellites 

3 CorrectYaxisloO:MoveJoysticktolher)Qhtorloit Aposiovc 
number moans mo satoWo «s right ot you. so lap the Joystick 
t^N to line up with it A negative number means the satellite t& 
loth* Wtcrt you MowlheJoysticMotheielt 

A Correct Xaxis Move Ihe Joystick forward or back 

A positive number snows the distance units the Satellite is 
ahead o* you Ariegaiivvjrhjmbwstowshowtar^^ 
you To increase ShuTtte speed, move Joystick forward To 
decrease speed, move Joystick bock The stfeJMes speed is 
always mach 23 9 

5 When you meet the saWMe. ail axes must be adjusted too. and 
stabilised lor 2 seconds ThenyouwiUreco<vefl'Rendevous" 
»gna( indicating thai you've docked 

You ire attempting to dock wrth a saiet Mte that is travelling at mach 
239* severai hundred naulcaimaai above the Earth Ydu will have 
toSkw down or speed up toreducedts*ance(XaMift)ioO A?so 
youw>iihaveiobeo!iiMJswr^aftitucto(Zaj<is)dndposrtori 

(Y axis) All of these movements are mte* rotated- changing one 
can atfoct the others And m Flight Mode #3. tvneis important, 
because the longer you lakemomoio fuel you consume Tapthe 
Joystick instead ol holding rt in a control position to save fuel 



ENGINE BURN 
MACRQYAXI5- 




MICRO 

-PITCH YAW 



DOCKING ftcaecN 



n 



OBJECTIVE 



to tuin the Shuttle around, tire \ue engines, ano decelerate to the 
correct speed tor leaving orbl 



DEORBIT 
CHECKLIST 



DeorWt Burn Maneuver f - : you must turn the Shuttle wound *o 
thai iiftiravfttingijuMirM Ihen in order to maintain the correct 
altitude, set your 2 airs and pitch Once rht$ maneuver t$ 
competed fire the engine to decelerate tt the Zaus and pitch are 
not set correctly, firing the engines will mako your Shuttle c)*nb or 
drve Alter the deorbrt bur n . (he Shuttle must then be reoriented 
nose-forward lolhecorrect altitude Entering the atmosphere 
backwards will cause the Shuttle to bum up! 

Yaw Lett right rotation o* the nose or the Shuttle 

Satellite Interference Before starting deorbit bum. you must wail 
uniayou»eadrarTw*»cchangeinvourXaws Ityoudonl.your 
deoroit burn will bo unsuccessful and you u never leave orW 



SEQUENCE 1 

FOR DEORBIT 2 
BURN 



Adjust Z aus unM attitude reads 210 

Pull Joystick; back or push Joys!** forward to set speed to 

machM.9, 

Press IS to activate OMS 

Turn Shuttle around completely Move Joystick left or right to 

set Yaw al 180 

Sotp*tchat -004 

Press t-ro button until speed is mach 19.0 

Turn Shuttle around nose-lorwaro by resorting Yaw 10 



DEORBIT 
SUMMARY 



Deceit is one of the meet critical phases ot your rughi 

During deorbti operations, the Shuttle is oriented to a ta*MVst 
attitude, decelerated to reentry speed by the powerlui OMS 
engine, then turned around to a nose-f trst attitude 

You begm to Iom altitude when youVe slowed the Shuttle down 
beto* me speed neerJed lo sustain orb* ai 210 nautical miles 
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OBJECTIVE To establish and ma*it»n the correct prtCh b yawandspeocT Wow 

the ccxf ect trajectory and property manage heat bu*ld*up during 
reentry 

REENTRY Entry Interface Th*s is the po*M *n your frght mre atmcaphenc 

CHECKLIST entry olloatly begins. As the Shuttle descends, atmospheric drag 
ctasipalestfeiTOrxlouB energy generaung a great deal of heat 
This heat qu*chiy burfds up (portons o» (he vencVfi exlftnrjr reach 
1.54CTC) Prtcn and speed mu« be coneci to properly ulriizetne 
Shuttle's Thermal Protects SvKem 



1 Am* Energy Management A'ter entry interface* you 
must tfotdy loft?* the proper descent traiociory border to 
maintain enough altitude and speed to read the final touchdown 
port Th« process of conserving your energy by rnamlaning the 
correct position aiMude velocity and headogts called Teim-nai 
Area Enef gy Management (TAEM) 

toes of Signal Dunng reentry the Shuttle superheats the gas 01 
the upper atmosphere, creating flashes o* cotar outside your 
wwxJow heat strips electrons from the 0*r wound the Snurtfe, 
enveloping it in a sheath of »on*/ed air that bkxrfcs all commun*- 
cauon with the ground So aH60mrfea youwrtexpenencea 
temporary partial kiss ot signal (LOS) Keep a close eye on your 
radar at lh*s point. You w* recede +nterm»tlent signals which you 
need to use to correct your course and plane 

Descent Screens On your reentry screen. TT indicates cut*olf o* 
your OMS engines (deorbit bum) T indicates the Terminal A/ea 
Energy Management friase ' v indicates your transtlon to linai 
landing approach The smaJ* bo* at left a your plane indicator 



REENTRY 1 Pull bdCK Joystick lo set * 24 pitch lor proper 'eenlry «r<tud* 

SEQUENCE 2. Oow Cargo Bay Door* 

3 Follow reentry course on computer $C'«n PullStK* back to QO 

nghl: push forward logo left Lett and right c*i stck centers 

piano 

REENTRY TnerearethreeOTpwartstagosio^ntry Entry interface. TAEM 

SUMMARY *nd tOS Posrton attitude, velocity and heading must all be exact 

to both property manage tho irenwdotja heat buildup and 
correctly position your shuttle lor the Final Approach 
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LANDING: EDWARDS 

AM FORCC BASE, CALIFORNIA 



OBJECTIVE 

Property tofiowng tne final approach course, maintain the coned 
twch and descent rale to saleiy land 

LANDING CHECKLIST 

Final Approach As you leave the reentry phase and enter your 
&nal approach . the first Ihmg you 1 see are the mounta*** aiound 
Edwards A*f Force Base. You'll near two sonic Dooms caused by 
vOur cralt and thochase planes At this port your Shuttle ts a 
gWai 

in order to maintain enough aMude ano speed to reacfc tne 
touchdown po*m. you^ need to make an extreme righnurnwnich 
will leave you lined up with the runway entry point 

Landing Screen Now- closely watch aJ your fwgw instrument* or> 
the front control panel AI Ints pomt evQnfs happen quKMy YouwHJ 
need to keep your nose pulled up to slow descent wtate constantly 
watching altitude and range Unes on the 4?f t screen box. (A'Mude 
Directon Indicator) *no>cate the idea* traiectory or pam and your 
upper and lower safe timrts Tne nghitw is your Horizontal 
Situation Indicator M shows your position relative 10 the runway 

Range Range is the distance from the edge o* Ihe runway to your 
shuttle So, when range ts negative you re above the run way 

Surface Conditions Stnce you're in the desert, crosswmds can 
become a real problem Compensate by constantly moving 
Joystick left-nght and Icws/d-back lo maintain the proper 
traiectory and descent rate until touchdown Just because youVe 
close to home— donl tet up on your concentration. 



is 






■ 



LANDING l As socn as you soo the motxitatns. watch tor the runway Use 

SEQUENCE the right rao^ screen to maintain afcgrvnent 

2. Follow final approach course cm both computer screens Lelt 
screen. Keep doc centered betwrjenihetftoarcfied lines Rjghi 
screen Keep dot centered on straight runway approach 
ftrth Joystick forward to lowor nose (ouickon descent). Pun 
Joystick bacfctoraoe now (slow desceni) Push Joystick ten v 
nght to Keep dot centered 

3 Wen range grjes nega^youfoo^ the runway, rust 
seconds from touchdown so drop landing gear now 

4 Push Joystick toward to lower nose 

5 When Shuffle hiis runway. v<xjr nose will pop up. so Keep 
Joystick pushed forward to keep nose down until you hear the 
Ihud of the front landing gear 



LANDING During thehnaT approach, descent speed ts critical ^ win be 

SUMMARY conducting a senes of "flares" (nose-up maneuvers) thai reduce 

speed whxh is necessary tor landing So. not only win you need to 
center the Shuttle on the runway, but aJso you must ma*r*ain the 
proper pitch at the same time Sounds are important dunng this 
phase Use them to monitor your progress Inadditcntothesomc 
boom a* you break through me atmosphere, you » hear a constant 
beeping effect wn*ch will increase *n speed the closer you get to 
the runway, a high-pitched warning horn after you ve passed over 
the runway (a signal K> put your landing gear down), landing gear 
towered, and (mom gear) tires screech when you v© toucnea down. 
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Youuq successfully JdiricriedyoufSfcMBrtoarbil New its 
trfno 10 dock with the satellite Whether you *o ~*j<*ng position 
coroctiorcs using theOMS Of RCS engines remember (hat every 
action youtake may affect youfaxr»{X.Y Z)or altitude For 
eiampl*. ilyoorprtchs -0?8(rx»se-dOwn)andyoupeFlorman 
OMS Duin to collect your x a«s your aiWuOe win a*op oecau« 
you re actually ported towards Earth 

Try and picture the position of the Shuttle in your mind as you're 
orMing- Use me diagram below (atso on your Flight Dock Console) 
to he*p you visualize Shuttle posrtiorvng And remember minimum 
speed tsMach tf.Oand minimum awudeis 195 nautical mi*w. or 
your orbit will oesiato tee and the vehice win burn up in the 
atmosphere y 




was fc 

Z * Vertical dl*Unc# to **rth 

Y » L«ft and right cu»tinc« to MttDIW 

X - Forwai d aod back otttinc* to wWIKt 

pitch ■ Up-down of lha not* of in* craft 

VAW - L*f t -right rotation of the no*« of \t* craft 



For smatar. preoso adjustments, you » perlorm orbital mart*- 
vnthTheReactonConlrolSystem1RCS}engmes They re easier to 
use However lime means tuel 'Housekeeping" fuel which 
keeps electrical and Hie support systems of the Shuttle operating 
—4S constantly bemg expended to its imperative you make your 
orbttat corrections as efltcienity and qutckfy as pos&ute This is 
whcr r> the OMS can help When making major maneuvers, use the 

1?.0XK>pound-thnjfrfOMSer»giries Since these powerful engines 
can rarjcatly sNect attitude, reaa the toNMtmg totals caretutiy 



X AXIS 
CORRECTIONS 
USING OMS 
ENGINES 



When flyw^g forward (0 Yaw) powered by OMS engines, altitude will 
drop faster rf yr»r p»tch *s ;eto or negative When flymg backwards 
( 180 Yaw), your altitude will nse onry if your p-tch is po&livt? or owo 

Seque n ce 

1 Setprich to correct value 

2 Check xaws 

3 Se« yaw ?o 180 »IX value is negative; toO it X is posrfive 

4 Push red button to fire engines 

5 Restore yaw and pilch lo correct values 



YAX1S 

CORRECTIONS 
USING OMS 
ENGINES 



As you perform a Y axis OMS burn, you'll see your Y indicator 
change 11 you forgot to change your pitch lo 0. your altitude a 
change A positive pitch will make you rise A negative pitch will 
make you la* A non-zero pitch also bums extra fuel , 

Sequence 

f 5el r>tcn to correct value 

2 Check Y axis 

3 It Y is posrtrve. set yaw to 90, <l negative &etyawio270 
4. Push red button to fre engines 

5 Restore yaw and pitch to correct value 



Z AXIS 

CORRECTIONS 
USING OMS 
ENOINES 



As you perform a Z am OMS bum. note thai you will not see the 2 
indicator change So. calculate Zaxis burn beforehand by adding' 
subtracting Z value to current attitude to arrive at desired fcial 
altitude 

Sequence 

1 SetyawtoO 

2 Setprtchto36locJ*nb. -28 tola" 

3 Press fire button until desired attitudmal goal is reached 

4 Restore pitch to prky settings 




OMS Summary When correcting either Xor Y ax* usmg OMS 
engines your awudo may bo allected But it IS possible to make Z 
and X or Y corrections m a single maneuver— if very skillfully done 
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UMSA 



LAUNCH: 
PROBLEMS 



STABILIZING 

ORBIT: 

PROBLEMS 



PROBLEM -Launch Scrub 

SOLUTION: Wu'ie igniting your engines pnor to or loo tong alter 
ME T-OW Wart *or launch systems to recycle and 
concentrate on firing as close to (but not before) 
MET-OWaapoewbte 

PROBLEM' Une horn continually sounds during launch 

SOLUTION: Keep dol (your Shuttle) slightly on the low tide ol 
the trajectory Nne to maintain proper course 

PROBLEM, initial orbfl pos»bon loo tow or soeed loo slow 

SOLUTION: You're shutting oft your engtnes Detare proper 

aflrtudets achieved Cui^t your main orvg*ne» as 
dose to 205 mrfes as possible 

PROBLEM Misson Abort" signal as soon as you shot down 



SOLUTION: 



DeocnoW upon your Abonnumbrxerthor speed 
attitude were too w to sustain orbit . you were far 
ott the trajectory t<ne at MECO. you shut down your 
engines too early or your ortxl insertion angle was 
incorrect Either you were very tar otf ine traieclory 
i*ne or your plane (right-toft position) was incorrect 



PROBLEM Once^orW Y axis is ott badly 
SOLUTION: Piano (right-tell) was not centered al MECO 



H? 



PROBLEM. Once in or &»r Z is oft badly 

SOLUTION: You shut down your engines loo early Remember 
yourZaxrtisoVoctr/reialedtoyouraMuW The 
tower your altitude, tw mote negative your Za*is A 
2i&axrsequManM(uMoii96.0mi4es.WnenZ 
ans equals 0. attitude is 210 naukcai m4es H me 
eiMudeoMheorwmg* 



DOCKING: PROBLEM Although a*es a*e ad/usled satellite* never 

PROBLEMS sighted and doclung screens never appear 

SOLUTION: Check your p*lcn and Yaw II p<tch rs not - 28 

(Shuttle nose*down) you" never be in wwol 5*gM 
olsaieiJito if Yaw is * or - i7orgreatef.>ou»iatso 
be out onine ol s*gn! (Shuttle ime o* sight wM be loo 
far left or right) W>thZandYaxcs adjusted 'o0. 
docking screens should appear wtten the satellite 
tsatX * or - 16. assuring pitch* -Mandyaw 
-0 

PROBLEM ConducttogOM50u'n sends Shuttle «lo 
dramalicaily h»gn or low atMiudes 

SOLUTION: Chock your ptich MvayimaM Sure your pilchrsO 
before conducting an QMS bum unless you 
intentionally wish to adjust your altitude during 
burn 

PROBLEM Ajsg all adjusted SaWHe spotted But you cant 
dock 

SOLUTION: Chech your speed The satttVUe always travel* at 
Mach 23 9 So. rl you're hav.ng trouble docking, 
adjust Shuttle speed + or - l Mach 
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REENTRY: 
PROBLEMS 



PROBLEM AJwconductmgasucc«»UOeorbd6um. you 
m aranl losing altitude lor reentry 

SOLUTION : I he Satellite may be tnterlenng Vtort until X vafc* 
changes dramatcaHy and the *ff Curve reappears 
before conducing a deorW bum Also, make sure 
your pitch is negative beto* o conducting a deorM 
bum. Speed after burn should be rnach 19.0 



LANDING: 

PROBLEMS 



PROBLEM Born up durtnQ reentry 

SOLUTION: Ifyoufpitchis less than + 24. your Shuttle 

cannot be protected by its special «suiat*on H 
ptfch *& greater man + 24. you'll skip into space 
il yaw does not equal o. you'll spm out And it your 
CofgoBayDoofsarereftopeo your Shuttle wit! also 

ournup. 

PROBLEM M^sskxi Abort as too" as you break thuxjgh the 
ctoud covering 

SOLUTION: YbucannofbeoHcourse(KWonrx)fnison)duTing 
ihe tasi few seconds ot your reentry (screen) Th* 
wrf* place vou »n the wrong positon lor Final 
Approach —attitude and speed will be adversely 
affected' So. stay f >ght on course at the end ol 
reentry— donl let up 



PROBLEM You crash into me desert floor. 

SOLUTION: Thrs is probably a result of incorrect use of your 

Allude Direction Indicator (ADD The ACH w the Wl 
display screen shown during tancftng h tracks your 
atitfude arxJ descent Always keep the Shuttle 
between tis two lines 

Or you may be ott course watch carotuty lor the 
runway; «'s hard to see from a great distance Keep 
the Shuttle location between the linos of the Horizon 
Situation trxftcalor (HSi ) the right display screen 
shown duitf^g tandng 

Remember, as soon as you drop the fcntfng gear* 
dray causes the nose lo Ware up So. when the 
iar>d*>g gear a dropped, keep pushng the Joystick 
inward to lorce the nose down 
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NINO TOUR WINGS 



Plots wen skilled and hearty oreed indeed ityoureaoieto 
successfully dock your Shuttle live times and land wrth ai least 
4.500 units ol fuel, you re worthy ot P'tot status and an oHtoal 
Pilot patch 

ll t after hours or ha*d ira»rwQ siudy and preparawft you ma** 
thai wth and f mal sateWe docking with at *wi 7,500 fuel unrtsn 
your tanks, you it be one or the few. me proud, the aw*— Space 
Shulltc Conwanctefs' Anyone achwng this magnificent ranh*ng 
witi be rewarded with a dtsOnQunhed on-saeen rwpiay 1 Snap a 
photo o* the TV screen, and we*» send you the appropriate patch 
shown beWr. 

Be sure lo *rrte Space Shuttkf on the bottom lelt hand com** ol 
the envelope 






LANDING SCFtEN 
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FUGHT NOTES FKOM 
DESIGNER, STEVE KIT« 



*£ver irce i can m*m*m i* Space Program has muni 
acynethrfigveryspeoaitome Everytjmeamte$*Dntoofcoh\so 
tM my imagination 

reai Space Snun* seemed loappeahng^-yfticfvi'fcoog^ ti was 
Quite a iflfik 10 achieve maximum accuracy m my work. 

"In the photo on this page. I'm sitting In an actual NASA Space 
Shuttfe Simulator H gave me a firsthand took at what our astronauts 
realty qo through And I can assure you the Space Shuttle 
cartridge you now have « qu*te irue to real Me. 

"So. don i m discouraged if you eon 1 achieve Commander on 
your first Night There are plenty ot skilla and a whole tot ot 
knowledoa you need to master f»rit i strongly suggest you fly 
Space 5huttle with a friend as co-p*lot— functioning as navigator 
and assistant 

Learn and understand ln>& manual The knowledge you gain wii 
not onty help with my program but. wno Knows, may get you a sea; 
on the neat real trip mtoofW" 

Sieve Kitchen <s a master software designer. engineer and 
inventor. He was involved to rne development of dtytW warcftes. 
rne trrst handheld electronic games and electronic cafctrfafors. 
Steve welcomes and encourage* your wren, comment* and 
questtons regarding his first work rot Actwi&ton. 
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ACRONYMS 



AX: 


Am 


ALT: 


Altitude 


FIT: 


n*Qhi 


MET; 


MtssayvBapsedTime 


MECO: 


Main Engine Cut -O'l 


OM9: 


Or Wat Maneuvering Systems 


HCS: 


Reaction Control System 


RNG: 


Range 


SAB: 


Sol id Rocket Boosts 


5PM: 


Speed nMacn 


5SME: 


Space Smjttte Man Engine 


STS: 


Space Transportation Syttam 


TAEM: 


Termnal Area Energy Management 


DAP: 


Digital Ayio Wot 



?s 



Duong the mission the onooard computer win alert you a* 
condilions thai could ondangcfTrw Shun* Han error or conation 
is bad enough the screen displays a MISSION ABORT" signal, 
trom which (hero isnoiocovofy Pre-iauncherrors(5uchas 
Btaning the Main Eng*>o too soon) merely cause a re-start of the 
countdown *oquenc© Tr» following fnwnages can Appear Ajiing 
tfie light, m the "C-W" display winder When you Know *ftal these 
warning codes mean you can. in many cases, take corrective 
action to save the mission. ._ 



MESSAGE 

NUMBER 



MESSAGE Oft 

ACTION NEEDED 




4 
24 
44 

64 
20 
40 



(Preteunch-HonAbon) 



All dear 

Shutdown Primary Engines 

Shutdown primary and Backup Engines 

Shutdown Primary Engines and close Cargo Bay Doors 

Shutdown all Engines and close Cargo Bay Doors 

Shutdown Backup Engres 

Close Cargo Bay Doors 

ShuioYjwn Backup Engines and ctose Cargo Bay Doors 



NUMBER 



MESSAGE OR 
ACTION NEEDED 



(Hifrig hi- Mission A Don) 

All clear 

1000 Not lined up w«h runway on touchdown 

7000 Altitude look** to sustain ort>t (below 195) 

7500 AJt Etude loo high (255 miles manmum) 

9500 SpeeovalWudetoolowloattainorbJtatMECO 

1500 Tou^downlooeanvihitdeaeft) 

2000 Touchdown too laic (overshot runway ) 



:: 



MESSAGE 

NUMBER 



MESSAGE OR 

ACTION NEEDED 






WOO 

3500 
4000 
8500 
5000 
8000 
5500 
6000 
6500 
9000 



(InfUgM-MiMlonAboM} 



Not* gear nol down at end ol runway 

Olf cou^em start of banking turn (horn ts on) 

Landing gear not down at toucndmn 

Cargo bay doors not open dunng ortxt (overheat) 

Cargo bay doors not closed at ascent or reentry 

Speed too tow lo sustain ort*Mbe*o# mach 170) 

Prtch greater than + 24 on reentry (skip into space) 

rtchlessihan + Z4on»eentry(burnup) 

Yaw not Oat reentry 

OrW raarlion angle incof reel at MECO 

Out ot tuei 



MESSAGE 
NUMBER 



MESSAGE OR 
ACTION NEEDED 



1-99 



Number of dooongs Also may appear as the *ttt d*g*i oi \ 
M»ss*on Abort Stat 
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APOGEE: 
ALTITUDE: 

ATITUDE: 

AXIS: 

CONFIGURE: 

DEORBIT 
BURN: 



GLIDESCOPE: 

KILOMETER: 

MACN: 



ORBIT; 



The highest ooti o* an earth OftDIT 

Veriicat hetghi trrjm Earth 5 mean surface 

(sea level) 

Ine posrton o* Ine veh»cie h tgi e*ampie. 
flying tatMtrtf with cargo bay toward the 

earth 

A kne through a body about *t*ch *t states 

To sel equipmeni io certain spedicalons 

The fcnngot* RETRO ROCKET to stow the 
spacecraft to a speed wc than thai 
required io maintain ORBIT OnlheOrWer 
this is accomplished *ith the orbrre* 
maneuvering system (OMS) engines 

The angle * *wch you descend^ the 
Orfrter or otftaf gm *tfh rcspoct to the 
ground 

1000 meter* 0*0621 of a mile 

Ttatomuwd to desenbe the speed ot 
objects relative to it* speed of sound (about 
WOrnph) For example. Macn2 is twice Ihe 
speed o' sound The tfiuttfe travels Ihroutfi 
space (morW) at appro* 22machor 17.000 
mph 

A balance between a body's *nenia. or 
lendeocyto^olfmlospace andthe 
g* av^adonai situation or a ceni/ai object 

Csrgo S*y Door 



^(UndAnl^ni 



Stir Ti ftckir Doc 




EHC!ric*IAcc*miP*n* 
RCS Primary Thruster 
ftCStomtor 
Thruittr 
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Ground Vatnttrww* Accett Doer 



PITCH: 


Up*o)own rotaton of ttie nose of the craft (see 
Holland tow) 


RANGE: 


0»srance to ed&e ol runway 


RETRO-FIRE 


To fire engines m me dneduno* mo&on *n 
order to reduce toward velocity in ort*r th* 
permrts gravity to puH ytxi downward 


MUj 


To rotaie about an a»e from front to back 
(nose 10 i»<) ot the OtMer To (he pilot a to" 
is fee a cartwheel (see Prfch and Yaw) 


RENDEZVOUS: 


To meet *n space and ortM together 


ROTATION: 


Movement ol the Orbtter aroond its three 
principal axea pr oduc-ng Pitch. Yaw o* floii 


TRAJECTORY 


Right Path 


YAW; 


Lett-Rtghiroiaitono* the nose ol the craH 
(see Pitch and Roll). 


LAurtcti UmbWcal Pnnt\ / 






£. I Ruddef Speed B'tht Powjr 




ODi 



QM5AFTRCS 



RCSVamlwThruttaf 



RCS Primary Trvuitof 



SPACE SHUTTLE EXTERIOR 

THRUSTER, ENGINES, PENETRATIONS 



A MATH tfyou^e interested in thDmathor^coldtmonsfondorbdaJhighr 

EXPE R I M E NT you may enjoy trying this e* penmen! Ail you need ts a calculator to 
IN SPACE solve the following equations Tho results can help you reach the 

target *mleltiie'G position ine rTosi ertaenl way, by do*>g an OMS 

burn on the shortest Jufl*Mv*ng tmck 

Procedure 

1 When you are in stable ort>t, press LU to lutn on RCS 

2 Set speed JJ mach 23.9, to miwilain a constant X a rts . 

3 VMe down Y and 1 aaos. then immotfatety press LffiJ lo 
"ireenr both positions 

4 With a calculator dele*mne values of Ty and T pin these 
equat ons 

Ty- ||(4 1 * A) (V toil I 

where T ■ Time. A • 0.Y - Chrectona* distance 

(The result nvtst always oe a positrye numbef ) 

Tp-|Ty^Z| 

where p * pitch and Z ■ OrbitalheiQhid+ffeience>n 

rtnles (The result must always be a positive number) 



xaxis 
1W 



7.5 



50 



2'i 



m 



— - 
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PlTCHiDtGHEE' 
FIGUH11.1 
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Rirtof to Iho graph belo* F»ndthoconespond*ng PITCH to* 

Tp you have just calculated 

Use lh*5 PITCH value to calculate your angular displacement 

A - S<P/8 ) 

vthor&P * PITCH owainedriom graph curve 

NOIH PiBaMifiiueioundeddcwntoit*enoefeat**w*e 

rumbef 
Us+ng ihtt value ol A. rwixn lo st ep #4 and recalculate lor Ty 
and T o 

Press t.ft.J to resume Shuttle control, then [R] to activale 
OMS 

Sol YAW at 9CT Of 270Mlhe volue ol Y is '4 ' or H - - 
respective^ The ngn ot the PITCH vatoe »s the iame at the £ 
value used above 

Ourrtg the OMS bum ycu «-4i move leward the MteMe at the 
same rate that you ctote on Ylornake it *ero Thorateot 
cbiureis4dislanceunits/5econd(<lp(tch<szefo) The 
maadrnumcJos^ speed (i»p*ch is 3cT), i& l umi of Y tof 13 
irtaofX 



1.03O4« » Jfill^ 



X-WI 



fcl M i l 



ruts 



« 
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SIQN CONTROL HOTLINE 



>■ on tho woekend 
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